KNOWLEDGE EXPECTATIONSFOR PEST CONTROL ADVISORS:
PLANT PATHOLOGY

GENERAL PRINCIPLES

A. Plant Disease
Define plant disease.

Understand the economic significance of plant disease.
Digtinguish between the terms * pathogen” and “ diseaseg’.
Didinguish between theterms “sgns’ and “symptoms’ of disease.

B. Causes of Plant Disease
List some abiotic factors that cause plant disease.

List some bictic factors that cause plant disease.

Describe and give an example of:
obligate paradites,
nonobligate parasites;
facultative saphrophytes;
facultative parasites.

Describe Koch's postul ates and understand how to use them.

C. Plant Disease Triangle

Define the three components of the plant disease triangle:
environmen;
host;
causal agent.

Describe the role of each of the three componentsin disease devel opment.

Describe the influences of time and humans on the three components of the plant disease triangle
and epidemics.

Describe the impact on an epidemic when one component of the plant disease triangle does not
come in contact and interact with the other two components.

Describe amanagement strategy that can be used to break each of the three legs of the plant
disease triangle.



Explain how knowledge of the plant disease triangle can be used in diagnoss.

D. Epidemiology
Define epidemiology.

List the environmentd factors that affect epidemics and explain how they do so.
Describe the importance of time in the development of an epidemic.

Describe how the following factors affect the development of an epidemic:

type of reproduction cycle;
dissemination.

Define and give an example of &
sngle (annud) cycle (monocydlic) disease;
multiple cycle (polycydlic) disease.

Explain why single cycle diseases are less likdly to result in a serious epidemic.
Describe how sanitation practices impact sngle cycle vs. multiple cycle diseases.

E. Termsto Know
Define race and formae specidis.

Define
inoculum;
propagule;
vector;
infection;
infestation;
latent period;
latent infection;
incubetion period;
overwintering;
soil invader;
S0il inhabitant.

. BIOLOGY AND IDENTIFICATION
A. Fungi

1. The Distinguishing Char acteristics of Fungi



Define
fungus
Fungi Imperfecti;
SpOre;
ascocarp;
ascospore,
ZOOoSpore;
oospore;
basidiocarp;
bas diospore;
teliospore;
chlamydaospore;
conidiun;
hypha;
mycdium;
pycnidium;
lerotium;
gpothecium;
perithecium;
haugtorium;
sporangium;
cleigtothecium;
mumImy.

Recognize that dl fungi have the following generd characteridics
Eukaryotic
have sexua and/or asexud reproduction
do not photosynthesize
have resstant surviva stages
mycdium is vegetative date
spores are reproductive propagules
free moidture and high humidity important for infection.

Understand how fungi are isolated and identified.

2. Specific Fungal Diseases
For each of the following pathogens and associated disease, identify:
the common name of disease;
the genus of the causal agent;
the class of the causd agent;
the biology;
lifecycles--
the sexua structure,



the asexud dructure,
the resstant surviva sage;
host range;
sgns and symptoms of the disease;
methods of contral.

Be prepared to identify the following pathogens when presented with a photograph, common,
or Latin name,

Plasmodiophor omycetes (class)

a. Plasmodiophora brassicae - clubroot

Zygomyecetes (class)
a. Rhizopus sp. - soft rot

Oomycetes (class)

a. Phytophthora sp. - late blight of potato
b. Pythium sp. - damping-off

c. Bremia sp. - downy mildew of lettuce

Ascomyecetes (class)

a. Sphaerotheca sp. - powdery mildew of rose
b. Taphrina sp. - peach leaf curl

c. Venturia sp. - apple scab

d. Gnomonia sp. - sycamore anthracnose

e. Slerotinia sp. — watery soft rot, cottony rot
f. Monilinia sp. - brown rot

Basidiomycetes (class)
a smuts
i. Ustilago sp. - common smut of corn
b. rusts
i. Puccinia sp. - stem rust of whesat
ii. Cronartium sp. — white pine blister rust
c. Armillaria sp. - oak root fungus
d. Root and stem rots
i. Sclerotium sp. - stem rot, southern blight, white rot of onion
ii.Rhizoctonia sp. - damping-off, soreshin, brown patch

Fungi Imperfecti (class)

a. Botrytis sp. - gray mold

b. Alternaria sp. - tomato black mold

c. Verticillium sp. - vetidllium wilt

d. Fusarium sp. - fusarium wilt and root rot



B. Plant Diseases Caused By Bacteria, Fastidious Vascular Bacteria and
Phytoplasmas

1. Distinguishing Char acteristics of Bacteria
Recognize that dl bacterid plant pathogens have the following generd characterigtics:
prokaryotic
asexud reproduction
enter through wounds or natura openings (not hedthy tissue)
individud is cdll
group is colony
oozeisasign of bacteria disease.

Describe how bacteria enter plant tissue.

Describe how bacteria reproduce.

Describe various ways that bacteria are disseminated or spread.

Describe how bacteria overwinter or survive when their host is not present.

Describe the environmenta conditions favorable for development of plant pathogenic bacteria.
Describe methods used to identify bacteria.

2. Bacterial Diseases
List the two kinds of prokaryotes that cause plant disease.

For each of the following bacterid diseases, identify:
the common name of the disease;
the genus of the causal agent;
the disease cycle;
means of survivd,
method of dissemination;
mechanism of inoculation and infection;
environmental conditions favorable for disease;
symptoms and Sgns of disease;
host range;
methods of control.

Be prepared to identify the following pathogens when presented with a photograph, common,
or Lain name.
Pseudomonas sp. -- bacterid canker of stone fruits



Clavibacter sp. -- bacteria canker of tomato
Erwinia sp. -- fire blight, bacterid soft rot
Xanthomonas sp. -- black rot of crucifers
Agrobacterium sp. -- crown gdl

3. Fastidious Vascular Bacteria
Define fadtidious vascular bacteria

For Pierce' s disease and amond leaf scorch recognize the:
lifecyde
insect vector;
disease reservoir.

Be prepared to identify the following pathogens when presented with a photograph.
Perce’ s disease
Almond lesf scorch

4. Plant Diseases Caused By Phytoplasmas
Define phytoplasma (formerly mycoplasmdike organisms).

Common Phytoplasma-caused Diseases
For each disease listed below, identify:
the insect vector;
disease reservoir;
aternate hogts.
Pear decline - pear psylla (vector)
Peach X-disease — leafhoppers (vector)
Aster yellows- leafhoppers (vector)
C. Plant Diseases Caused By Virusand Virus-Like Agents
Define
virus,
viroid.

Describe vird trangmisson, infection and symptoms.



Describe how the following techniques can be used to identify or detect avira disease:
€lectron microscopy,
indicator plants;
indexing;
serology;
ELISA testing;
DNA hybridization;
polymerase chain reaction.

1. Diagnosing Viral Diseases
For each disease listed below, identify;
symptomology;
disease cycles,
host range;
methods of control;
how the virusis spread.

Arthropod vectors

a Tomato spotted wilt togpovirus(pathogen), tomato spotted wilt (disease) - thrips
(vector)

b. Beet curly top geminivirus (pathogen), Curly top disease (disease) - leafhoppers
(vector)

¢. Cucumber mosaic cucumovirus (CMV) (pathogen), cucumber mosaic (disease) -
aphids (vector)

Soilborne vectors

a. Beet necrotic yellow vein furovirus (pathogen), rhizomania of sugarbeets (disease) -
soilborne fungus, Polymyxa betae (vector)

b. Grape fanleaf nepovirus (pathogen), grapevine fanleaf (disease) -nematodes (vector)

Seed

a Lettuce mosaic potyvirus (pathogen), lettuce mosaic (disease) - aphids (vector)

b. Bean common mosaic potyvirus (pathogen), bean common mosaic (disease) - aphids
(vector)

Grafting
a Citrus tristeza closterovirus (pathogen), citrus tristeza (disease) - melon gphid
(vector)

M echanical transmission



a Tobacco mosaic tobamovirustomato mosaic tobamovirus (pathogens), tobacco and
tomato mosaic (disease) - insect, mechanica transmission; often by man and tomato
seed (vector)

D. Plant Diseases Caused by Parasitic Seed Plants and Abiotic Plant Diseases

1. Plant Diseases Caused by Parasitic Seed Plants
Recognize the following parasitic seed plants. Know their host range and methods of control.
Be prepared to identify them when presented with a photograph, common, or Latin name.
Arceuthobium sp. - dwarf mistletoe

Phoradendron sp., Viscum sp. - true or leafy mistletoe
Cuscuta sp. - Dodders

2. Abiotic Plant Diseases
Define abiotic plant diseases.

Symptoms
List the generd types of symptoms associated with abiotic plant diseases.

Describe the types of symptoms associated with:
herbicide injury;
minerd excesses and deficiencies;
wind;
excess soil moisture;
low soil moigture;
ar pollution and other toxic chemicas
high temperature;
low temperature;
sunscald;
edema;
etiolation.

DISEASE MANAGEMENT
A. Monitoring and Evaluating Plant Diseasesin the Field
Describe how patternsin disease, on the plant or across afield, can be used to evaluate the

cause of the disecase,

Describe how the following can influence disease occurrence:
soil factors,



irrigation factors,
fertilizer/pesticides used;
planting date;

cropping patterns;

crop rotation;

weed populationsin the area;
previous crops and diseases.

Describe the importance of the following factors when collecting samples to send to the lab for
disease confirmation:
samplesize
samples with arange of symptoms;
dead and live tissue for cultures,
labdling and handling of samples.

Define disease forecadting.

Define the critical parameters used in disease forecasting models for:
fire blight;
apple scab.

Describe field sampling and trestment thresholds and how they might be used by a plant
pathologist.

Describe some of the diagnostic tests that can be used to identify diseases.

B. M anagement of Plant Diseases
Describe IPM.

1. Exclusion as a disease management strategy
Define

excugon;

quarantine.

Describe how the following methods can be used to evade the pathogen and give an example of
each:

host free period;

planting to avoid susceptibility;

pruning;

use of pathogen-free seed.

Define cartified planting materid.



2. Cultural Methods
Describe how hogt eradication can be utilized for the control of some pathogens and give an
example.

Describe how different irrigation practices can increase the susceptibility of cropsto foliar
disease and give an example of how the problems can be reduced.

Describe how irrigation and soil drainage can affect diseases.
Pythium damping- off;
Phytophthora root rot.

Describe how soil fertility can be used to manage:
Fire blight;
Pythium damping-off.

Describe how crop rotation can be used to reduce Verticillium populaionsin the soil.
Describe how sanitation practices aid in reducing the spread of the pathogen in:

late blight of potato;

fire blight.
Describe how pruning timing can be used to reduce the incidence of fire blight.
Describe how controlling dternate hosts can aid in managing plant disease and give an example.
3. Biological Methods
Define

antagoni;

mycopesticides,

uppressive soils.

Describe the biologica control method used to prevent crown gall.

4. Physical Methods
Give an example of the use of soil Serilization by heet to control plant disease.

Describe how soil solarization might be used to reduce soil-borne pathogers.
Describe how refrigeration is used in post harvest disease contral.

5. Chemical M ethods
Describe the advantages and disadvantages of fumigation for the control of soil borne diseases.
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Describe the use of disnfestation of warehousesin plant disease control.

Describe why insecticides used againgt insect vectors are not generdly effective in managing
virus diseases.

Describe the importance of cdibration in the gpplication of afungicide.

Describe how the following factors can influence the efficacy of a pesticide application:
rate;
time
coverage,
duration of chemica protection;
mixing chemicals

Give an example in which one of the following methods of gpplication would be the most
appropriate;
foliage sorays and dusts,
seed treatment;
Soil treatment;
treatment of wounds.

Define
eradicants,
protectants;
systemic fungicides,
antibiotics.

Describe the proper timeto use:
eradicants;
protectants.

6. Host Resistance
Ddfine
resistance;
susoeptibility;
immunity;
tolerance;
Cross protection;
induced resstance.

Describe the use of resstant varieties to manage disease.

Describe the mgjor cause for the breakdown of disease resistance.
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Compare and contrast horizonta and vertical resstance.

7. Resistance of pathogensto chemicals.
Define pedticide resstance.

Describe some methods for managing pest resistance.
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